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INFORMATION PROCESSING APPARATUS, POWER SUPPLY 
CONTROL METHOD FOR PLURAL INFORMATION PROCESSING 
APPARATUSES, AND STORAGE MEDIUM THEREFORE 

5 Background of the Invention 
Field of the Invention 

The present invention relates to a centralized 
management/control method for the power ON/OFF 
schedule of a plurality of computers in a system in 
10 which the plurality of computers are connected to a 
network. 

Description of the Related Art 

Conventionally, the power of a computer is 
15 automatically turned ON/OFF according to a 
predetermined schedule in an automatic power supply 
control method. This method is used to make a 
schedule of a series of operating jobs from the 
power-up in the server to the activation and stop 
20 of an application, and the power-up, and to save 
the labor and resources required to operate the 
server (automatic operation) . 

FIG. 1 shows the conventional automatic power 
supply control method. 
25 With the configuration shown in FIG. 1, a power 
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supply control device 102 is connected to a single 
computer 101. The power supply control device 102 
can be an exclusive device, and can be configured 
to have the function of control the power supply by, 
5 for example, a UPS (uninterruptible power supply 
also referred to as a standby power supply device) , 
etc . 

The computer 101 is provided with a power supply 
schedule software 103. When a user optionally 

10 operates an input device (keyboard, mouse, etc.) of 
the computer 101 not shown in the attached drawings, 
and activates the power supply schedule software 
103, the settings input screen (not shown in the 
attached drawings) of a power supply schedule is 

15 displayed. On the settings input screen, the user 
defines (inputs the settings of) a power supply 
schedule (power-up date and time, shutdown/power- 
down date and time, etc.) or a 'wait event' for 
extending the shutdown. 

20 The 'wait event' refers to the state in which the 
computer 101 can safely shut down. For example, an 
operation job can terminate, a database can be 
completed, etc. Therefore, if the 'wait event' has 
not occurred although the power-down date and time 

25 has come, then it is necessary to extend the power- 



down date and time without performing the shutdown 
process. An example of the above mentioned 'wait 
event' can be an 'end of operation job' and an 'end 
of database' because the computer 101 is not 
fundamentally operated by a person, but 
automatically continues executing jobs according to 
a predetermined job schedule during the operating 
time. However, it is not limited to these 
applications . 

The above mentioned power supply schedule can be 
set for several weeks or months, and for a 
plurality of dates and times. 

After the above mentioned settings are input, the 
power supply schedule software 103 enters a wait 
state until the earliest date and time in the 
shutdown/power-down dates and times. If the power- 
down date and time has come, the power supply 
control device 102 is instructed to indicate the 
next power-up date and time and perform a shut down 
process in several minutes according to the defined 
power supply schedule unless it is necessary to 
extend the power-down date and time after 
confirming that the 'wait event' for extension of 
shutdown has occurred. Furthermore, the OS 

(operating system) of the computer 101 is 
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instructed to perform a shutdown process. The 
power-down process is to be performed in several 
minutes to prevent the power-down from being 
performed before the completion of the shutdown. 
5 Thus, the OS of the computer 101 is shut down, and 
is then the power-down process is performed by the 
power supply control device 102. The power supply 
control device 102 obviously stores the indicated 
next power-up date and time in the internal memory, 
10 etc. 

Then, if the stored next power-up date and time has 
come, the power supply control device 102 performs 
the power-up process such as energizing, etc. 
Through the power-up, the computer 101 can be 

15 activated. 

As described above, although there has been a 
conventional management system for an automatic 
power supply schedule of a single computer, there 
has no management system for an automatic power 

20 supply schedule of a system involving a plurality 
of computers. A system involving a plurality of 
computers refers to, for example, a client/server 
system, and specifically a system, etc. in which 
the plurality of computers perform a formatted job 

25 in cooperation with one another according to the 
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schedule of a predetermined job. In this system, it 
is desired that the processes of power-up, system 
activation, activation of a job application, 
stopping the job application, shutdown, and power- 
5 down can be automatically operated by calendar 
control. In addition, for example, there are some 
multiserver systems for a large amount of access at 
several sites through Internet. In the multiserver 
system, an automatic power supply schedule 

10 management system is requested to perform the 
power-down process when a power supply ON/OFF 
scheduling process is performed on each server each 
week (for example, to stop the operations on 
Sundays, etc.), during the periodic maintenance, at 

15 the beginning and the end of a year, etc. 

There are the following methods 1 and 2 with the 
management systems for an automatic power supply 
schedule of a system involving the plurality of 
computers taken into account. 

20 (Method 1) 

The management system for an automatic power supply 
schedule of a single computer is applied as is. 
That is, each computer is provided with the power 
supply control device 102 and the power supply 

25 schedule software 103 for individual management of 
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the power supply schedule. 
(Method 2) 

This method is described below by referring to FIG. 
2. 

5 In FIG. 2, a plurality of computers 111, 121, 131, 
and 141 are provided with power supply control 
devices 112, 122, 132, and 142. They are connected 

■fj to a network not shown in the attached drawings, 

SI 

ti and can be communicated to one another. 

10 One of the plurality of computers 111 through 141 
is a representative computer, and the 

3 representative computer collectively 

If 

li manages/controls the power supply ON/OFF scheduling 

11 

P of all other computers including itself. In the 

1,| 

15 example shown in FIG. 2, the computer 111 is the 
representative computer. 

The representative computer 111 comprises a power 
supply scheduling unit 111a which collectively 
manages/controls the power ON/OFF scheduling (to be 

20 defined by a manager, etc.) of the representative 
computer 111 itself and another computer. That is, 
the power supply scheduling unit 111a requests 
other computers 121 through 141 to perform the 
power-down process each time a defined power-down 

25 date and time is received according to a 
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predetermined schedule. Correspondingly, each of 
the computers 121, 131, and 141 instructs each of 
the power supply control devices 122, 132, and 142 
to perform the power-down process and power down 
5 each device. Then, the power supply scheduling unit 
111a notifies its own power supply control device 
112 of the next power-up date and time, instructs 
it to enter the date and time, performs the power- 
down process, and powers down itself. 

10 When an entered power-up date and time comes, the 
power supply control device 112 powers up the 
computer 111. Thus, when the computer 111 is 
activated, the power supply scheduling unit 111a 
instructs each of the power supply control devices 

15 122, 132, and 142 of other computers to perform the 
power-up process. Thus, each of the computers 121, 
131, and 141 is powered up. 

There have been the following problems (a) through 
(c) with the above mentioned method 1. 

20 (a) Since a power supply schedule has to be 
defined/managed in each computer, the 
setting/ amending operations for the power supply 
schedule increases, thereby easily inviting a human 
error. Especially when the power-up/power-down 

25 timings of computers are related to one another 



(when it is necessary to perform the power-up/down 
processes in a specific order, for example, when it 
is necessary to first activate a printer server in 
a plurality of servers on startup) , different 
5 power-up dates and times are to be set, and not 
only generating a single power supply schedule and 
copying it for all computers, but also other 
processes are required. 

(b) Normally, the clock function built in the 
10 computer and the power supply control device more 

or less invites errors. Therefore, unless the clock 
built in each computer and supply control device 
substantially matches each other, there can be 
inconsistency regarding to activation / 

15 disconnection. For example, assume that there are 
computers A and B, the computer B is to be 
activated after the computer A, and the startup 
time of the computer A is 6:30 and the startup time 
of the computer B is 6:32. However, if the clock of 

20 the computer B is 3 minutes fast, then the computer 
B is first activated, thereby disordering the 
activation sequence. 

(c) The 'wait event' for extension of the shutdown 
process is intended only for the own-device, but 

25 not for other devices. Therefore, for example. 
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among the systems working in cooperation with one 
another, although the shutdown of one computer is 
extended, and the resources of the own device are 
to be used, there can be the possibility of 
5 shutdown . 

On the other hand, there is a similar problem to 
above-mentioned problem (c) with the above mentioned 
method 2 . 

Furthermore, in the method 2, when the computer 111 
10 is not activated for any reason, there can be the 
possibility that other computers also cannot be 
activated. 

Suinmary of the Invention 

15 The present invention aims at providing a 

supply control method for a plurality of 
information processing devices, for use with a 
configuration in which the automatic power supply 
ON/OFF schedules of a plurality of computers are 

20 collectively managed/controlled by a representative 
computer, capable of activating computers although 
a representative computer becomes faulty, and 
performing startup/power-down process in a specific 
order with possible errors, etc. in the clock. 

25 In the supply control methods for a plurality of 
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information processing devices according to the 
present invention, the first method is a power 
supply control method for use in a system in which 
a power supply control device is provided for each 
of the information processing devices connected to 
a network. An arbitrary information processing 
device of the plurality of information processing 
devices instructs each power supply control device 
of other information processing devices to perform 
a power-up process each time it is activated 
according to the predetermined power-up/down 
schedule of its own and other information 
processing devices, notifies other information 
processing devices of the next power-up date and 
time together with a power-down instruction each 
time the power-down date and time comes, and allows 
each power supply control device to enter the next 
power-up date and time. When each of the power 
supply control devices of other information 
processing devices receives the power-up 
instruction or the entered power-up date and time 
comes, it performs the power-up process. 
In the power supply control methods for a plurality 
of information processing devices according to the 
present invention, the second method is a power 
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supply control method for use in a system in which 
a power supply control device is provided for each 
of the information processing devices connected to 
a network. An arbitrary information processing 
5 device of the plurality of information processing 
devices instructs each power supply control device 
3w of other information processing devices to perform 

J-** a power-up process each time it is activated 

according to the predetermined power-up/down 
ri 10 schedule of its own and other information 

processing devices, notifies each power supply 
control device of other information processing 
devices of the next power-up date and time and has 
it enter the date and time each time the power-down 

111 

15 date and time comes, and issues a power-down 

instruction to each information processing device. 
When each of the power supply control devices of 
other information processing devices receives the 
power-up instruction or the entered power-up date 

20 and time comes, it performs the power-up process. 

According to the power supply control method for a 
plurality of information processing devices in the 
above mentioned first or second method, each power 
supply control device of other information 

25 processing devices enters the next power-up date 
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and time in the power-down process so that other 
information processing devices can be activated 
when a power-up instruction is not issued because 
an abnormal condition, for example, in which any 
information processing device cannot be activated 
for any reason, occurs when the next power-up date 
and time comes. 

Furthermore, for example, the next power-up date 
and time given to each power supply control device 
of other information processing devices can be the 
date and time obtained by any information 
processing device or each information processing 
device adding any margin to the power-up date and 
time in the power-up/down schedule set in advance. 
Thus, for example, in consideration of the case in 
which the clock of each power supply control device 
of other information processing devices is a little 
fast (or behind) , the power-up process can be 
performed when there is no power-up instruction 
even after, for example, about ten minutes have 
passed from the original power-up date and time. 
Thus, when the representative information 
processing device is normally activated, the event 
that the system is activated earlier than a 
scheduled date and time and the defined activation 
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order cannot be guaranteed can be avoided. 
Brief Description of the Drawings 

FIG. 1 shows the conventional automatic supply 
control method; 

FIG. 2 shows a conventional example of the system 
for performing an automatic power supply schedule 
for a plurality of computers; 

FIG. 3 is a general view of the system for 
performing an automatic power supply schedule of a 
plurality of computers; 

FIG. 4A shows the definition of an automatic power 

supply schedule; 

FIG. 4B shows an example of a supply control target 
computer-defined file; 

FIG. 5 shows an example of a schedule definition 
setting screen; 

FIG. 6 shows an example of a setting screen used by 
a user defining the name of a computer to be 
controlled in synchronization; 

FIG. 7 is a flowchart for explanation of an example 
of a power-down process; 

FIG. 8 is a flowchart for explanation of a normal 
power-up process; 

FIG. 9 is a flowchart for explanation of an 
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abnormal power-up process; 

FIG. 10 shows a general view of the flow of a 
power-up/down process based on the definition 
sample shown in FIG. 4A; 

FIG. 11 is a flowchart for explanation of another 
example of the power-down process; 

FIG. 12 shows an example of the hardware 

configuration of a computer; and 

FIG. 13 shows an example of a storage medium. 

Description of the Preferred EnODodiment 

The embodiments of the present invention are 
described below by referring to the attached 
drawings . 

FIG. 3 is a general view of the system for 
performing an automatic power supply schedule of a 
plurality of computers according to the present 
invention. FIG. 3 shows a system in which computers 
11, 21, 31, and 41 are connected to a network (LAN, 
etc.) not shown in the attached drawings. Each of 
the supply control devices 12, 22, 32, and 42 is 
also connected to the network not shown in the 
attached drawings. The communications between 
computers or between the computer 11 and each of 
the supply control devices 22, 32, and 42 through 
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the network not shown in the attached drawings are 
performed through, for example/ an Ethernet- 
protocol . 

First, any computer of the plurality of computers 
11 through 41 can be a representative computer, and 
the representative computer is allowed to 
collectively manage/control the automatic power 
ON/OFF schedule of its own and other computers. In 
FIG. 3, the computer 11 functions as a 
representative computer. 

The computer 11 comprises a power supply schedule 
management/ control unit 11a, and collectively 
manages/controls the power supply schedule (date 
and time on which the power is turned ON/OFF) of 
its own device and other computers 21, 31, and 41. 
The power supply schedule management/control unit 
11a requests the other computers 21, 31, and 41 to 
power them down each time the power-down date and 
time comes according to a predetermined power 
supply schedule. At this time, the next power-up 
date and time is noticed. Upon receipt of the 
notification, power supply management units 21a, 
31a, and 41a of each of the computers 21, 31, and 
41 have their own supply control devices 22, 32, 
and 42 enter the power-up dates and times, and 
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instruct them to perform the power-down process. 
Thus, the supply control devices 22, 32, and 42 
power down the computers 21, 31, and 41 
respectively. In addition, the power supply 

schedule management/control unit 11a of the 
computer 11 has the supply control device 12 enter 
the power-up date and time, and instructs it to 
perform the power-down process. Thus, the supply 
control device 12 powers down the computer 11. 
The power-up date and time entered by the supply 
control device 12 is set such that the supply 
control device 12 can be powered up a little 
earlier than the other supply control devices 22, 
32, and 42. Thus, the power-up date and time 
entered in the supply control device 12 comes first, 
and the supply control device 12 powers up the 
computer 11. When the computer 11 is activated, the 
power supply schedule management/control unit 11a 
first requests each of the supply control devices 
22, 32, and 42 to perform the power-up process. 
Thus, the supply control devices 22, 32, and 42 
power up the computers 21, 31, and 41 respectively. 
If the computer 11 cannot be activated for any 
reason, then the supply control devices 22, 32, and 
42 power up the computers 21, 31, and 41 
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respectively when the entered power-up date and 
time comes during power -down. 

Thus, in the automatic power supply scheduling 
method according to the present invention, the 
event that the other computers 21, 31, and 41 
cannot be powered up can be avoided although the 
representative computer 11 cannot be activated. For 
example, in a system in which a formatted job 
process is performed by a plurality of computers, 
although a computer cannot be activated, another 
computer can replace the computer, thereby 
preventing the trouble. 

In the above explanation, the representative 
computer 11 starts the power-down process when the 
power-down date and time comes, but the power-down 
process can be set to be performed only after the 
'event' predetermined by all computers including 
the computer 11 has occurred although the power- 
down date and time comes (such that the shutdown 
can be extended) . Furthermore, each computer can be 
set to be powered down or up at predetermined time 
intervals. The details are described later. 
FIG. 4 shows the definition of the automatic power 
supply schedule. 

A schedule definition 50 shown in FIG. 4 comprises 
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a startup/power-down time 51, a computer name 52 to 
be controlled in synchronization, and an event name 
53 awaiting the shutdown. 

Although the same startup/power-down time 51 is 
5 defined every day in this example (startup at 6:00 
and power-down at 20:00), the settings are not 
limited to these values. For example, it can be 
newly set every week as on a schedule definition 
setting screen 60 shown in FIG. 5, and can be 

10 configured, and also can be newly set every day. 

In the example shown on the schedule definition 
setting screen 60 in FIG. 5, an operation time 
setting area 61, an 'operation' button 62, an 'OFF' 
button 63, a 'reboot' button 64, etc. can be 

15 displayed. For example, when a user, etc. specifies 
a desired operation time period, he or she 
specifies a desired time period in the operation 
time setting area 61 after specifying the 
'operation' button 62. Similarly, a shutdown time 

20 period and a reboot time can be specified by 
operating the 'OFF' button 63 and the 'reboot' 
button 64 respectively. The definition of a 
schedule in the example shown in FIG. 5 is 
activated at 6:00 and powered down at 20:00 on 

25 Monday, Tuesday, and Thursday every week. For 
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example, on Saturday, the system is set to be 
activated at 6:00, suspended at 12:00, then 
activated again at 16:00, and powered down at 20:00 
Each computer name 52 to be controlled in 
synchronization is formed by a computer name 52a 
(which can be an identifier such as an ID, etc.), a 
startup interval 52b, a power-down interval 52c, 
and an IP address 52d of the supply control device 
in this example. 

The computer names 52a are linked with one another 
(including the computer 11) . For example, the name, 
the identifier, etc. of a computer for performing a 
formatted job process, etc. are defined. Thus, it 
is desired that a plurality of computers linked 
with one another are also linked in the power 
ON/OFF control. In the present embodiment, the 
computers 21, 31, and 41 are entered as the 
computers which are linked in control, and are 
collectively managed/controlled in the power ON/OFF 
process by the computer 11 (the computers can be 
hereinafter referred to as a 'target computer') - 
The startup interval 52b is defined when the 
computers 21, 31, and 41 are to be activated in 
order at arbitrary time intervals. The power-down 
interval 52c is similarly defined. Therefore, they 
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are not necessarily defined. 

The computers are activated in order from top to 
bottom. In the example shown in FIG. 4A, after the 
computer 11 is activated, the computers 21, 31, and 
5 41 are activated in this order. On the other hand, 
they are powered down in order from the computers 
41, 31, and 21. 

The startup interval 52b = '3 minutes' for the 
computer 21 means that the computer 31 is activated 

10 3 minutes after the computer 21 is activated. 
Similarly, the computer 41 is set to be activated 
two minutes after the computer 31 is activated. 
Since no computer is activated after the computer 
41, the startup interval 52b is not set for the 

15 computer 41. 

As for the power-down intervals, the computer 31 
(also the computer 21 in this example) is set to be 
powered down one minute after the computer 41 is 
powered down. Intervals are not necessarily set 

20 among the computers for the startup/power-down 
process. If they are not set, '0 minute' is set as 
shown in FIG. 4A. 

FIG. 4A shown only an example. For example, the 
startup interval 52b = '3 minutes' for the computer 
25 21 means that the computer 21 is activated 3 
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minutes after the computer 11 is activated (in this 
case, the startup interval 52b for the computer 41 
is also to be set) . 

In addition, the IP address assigned to each supply 
control device is defined to the IP address 52d of 
the supply control device. Normally, although the 
IP address of each of the computers 11 through 41 
is entered (since it is a matter of fact, it is not 
specifically shown or described) , the IP address of 
the supply control device itself is not entered. 
Therefore, it is defined below. 

The representative computer 11 can issue a power-up 
instruction, a power-down instruction, etc. 
directly to each supply control device using the IP 
address 52d of the supply control device. 
The set contents are stored in a supply control 
target computer definition file 54 as shown in FIG. 
4B. In FIG. 4B, for example, 'COMPUTERB' is an 
example of an actual computer name (or identifier) 
of the computer 21. In addition, although not shown 
in the attached drawings, a definition file for 
correspondence between the IP address of each 
computer and the computer name is also stored. 
FIG. 6 shows an example of a setting screen for 
allowing a user to define the computer names 52 to 
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be controlled in. synchronization. 

On a setting screen 70, the user first specifies, 
for example, an 'add' button 12, a 'change' button 
73, etc. and then sets/inputs the name of the host 
to be power-controlled, the startup interval, the 
power-down interval, the IP address 52d of the UPS 
(supply control device), etc. in a setting input 
area 71. The unit of the values of the startup 
interval and the power-down interval is 'second'. 
In FIG. 4, a condition name (in the example shown 
in FIG. 4, the end of the database, the end of the 
operation job, and other information such as 
waiting for the output of the printer, etc.) 
indicating that it is time to enter a power-down 
state is entered for each computer in an event name 
53 which is waiting for shutdown. Although not 
shown in the attached drawings or described in 
detail, a 'waiting event name' of its own computer 
is also entered as in the conventional technology. 
Thus, according to the present embodiment, by 
entering the 'waiting event name' of not only the 
own computer but also other computers to be power 
ON/OFF controlled in synchronization, the shutdown 
process is not performed until a 'waiting event' 
occurs in all computers (until it is time to enter 
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a shutdown state) although the power-down date and 

time has come. That is, a 'wait event' refers to 

also a power-down permission condition. 

FIG. 7 is a flowchart for explanation of an example 

of a power-down process in the system shown in FIG. 

3. 

Although FIG. 7 shows only the computer 21 (and its 
supply control device 22} as another computer which 
is managed/instructed by the representative 
computer 11 for its power supply schedule. Similar 
processes are performed on other computers 31 and 
41. This is the same in Fig. 8 through Fig. 11. 
In FIG. 1, when a predetermined event (the event 
name 53 waiting for shutdown) occurs during the 
operation, the computer 21 (as in the computers 31 
and 41) notifies the representative computer 11 of 
the occurrence (step S31) . 

Although not shown in FIG. 1, upon receipt of the 
notification, the computer 11 temporarily records 
that the event has occurred in the computer 21. 
The computer 11 normally performs its own job 
process, etc. until a predetermined power-down time 
comes (NO in step Sll) , and temporarily stores it 
each time another computer notifies the computer 11 
of the occurrence of an event (or when an event 
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occurs in the computer 11) . If the power-down time 
comes, the computer 11 determines whether or not 
events have occurred (been completed) in all 
computers. If not (NO in step Sll), the computer 11 
5 waits until the events have been completed (extends 
the shutdown) . 

If the power-down time has come, and the events 
have been completed in all computers (YES in step 
Sll), then the power-down process described below 

10 is performed. 

The processes are not limited to the above 
mentioned example. For example, the power-down 
process can be started when the power-down time 
comes without considering the completion of an 

15 event. If a new process occurs after receipt of the 
notification of the occurrence of an event in 
another computer, then a notification of the 
deletion of the occurrence of the event is issued, 
and a notification of the occurrence of the event 

20 is issued again upon completion of the new process. 
Otherwise, if the power-down time has come, not 
when another computer issues an event occurrence 
notification by itself, then the computer 11 can 
issue an inquiry to another computer. 

25 First, the computer 11 refers to a startup/power- 
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down time 51 and a computer name 52 to be 
controlled in synchronization in the above 
mentioned schedule definition 50, and obtains the 
next power-up time of each computer for managing a 
5 power supply schedule (step S12) . In the example 
shown in FIG. 4A, the power-up time is 6:00 for the 
computers 11 and 21, 6:03 for the computer 31, and 
6:05 for the computer 41. 

Then, the processes in steps S14 to SI6 are 
10 performed on all computers to be managed for power 
supply schedules (step S13) . 

That is, an appropriate margin (predetermined by an 
operator, etc., or optionally determined by a 
computer, and assumed to be 10 minutes in the 

15 present embodiment) is allowed for the next power- 
up time obtained in step S12 for a target computer 
(step S14) . That is, the next power-up time is 
given in step S15 for use in case the computer 11 
cannot be activated. For example, when the supply 

20 control device 32 of the computer 31 enters '6:03' 
as the next power-up time, the supply control 
device 32 can activate the computer 31 before the 
computer 11 instructs it to perform the power-up 
process for any reason (for example, the clock is a 

25 little fast) although the computer 11 is normally 



activated. To avoid such an error (the power-up 
process cannot be performed in the defined order) , 
an appropriate margin is allowed. 

The processes in steps S14 and S33 cannot be 
5 simultaneously performed. That is, the process of 
allowing a margin for the next power-up time can be 
performed by the representative computer 11 or each 
^ of the computers 21, 31, and 41 whichever can be 

predetermined before a program is generated. 
10 In addition, the processes in steps S14 and S33 are 
not necessarily required. For example, if a value 
~ of a predetermined power-up/down interval includes 

an allowed margin, they are not required (however, 
in this case, a user, etc. ,has to perform a setting 
15 operation with the margin taken into account) . 

Then, the computer 11 requests a target computer to 
perform a power-down process through a network not 
shown in the attached drawings, and notifies the 
target computer of the next power-up time (if the 
20 computer 11 adds a margin, then the value contains 
the margin) (for example, in the parameter form) . 
After the time interval defined according to the 
power-down interval 52c (step S16) , the processes 
in steps S14 through SI 6 are performed if the next 
25 target computer exists. 
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The processes in steps S14 through S16 are 
explained below by referring to the example shown 
in FIG. 4A. As described above, the power-down 
process is performed by following the power-up 
process steps in reverse. Therefore, the computer 
41 is processed first. Since the power-up time of 
the computer 41 is 6:05, if a margin (10 minutes) is 
added in step S14, the power-up time notified for 
the computer 41 in step S15 is 6:15, which is given 
to the computer 41 that is requested to perform the 
power-down process. Then, after one minute, the 
process is started on the computer 31. 
When the processes on all target computers are 
completed (NO in step S13) , the computer 11 
notifies its supply control device 12 of the power- 
up time, and instructs it to perform the power-down 
process (step S17), thereby performing the shutdown 
process (step S18) . 

The supply control device 12 stores the received 
next power-up time in the internal memory not shown 
in the attached drawings (step S19) . Then, after a 
period (several minutes) predetermined such that 
the power cannot be turned off before the shutdown 
is completed (step S20) , the computer 11 is turned 
off (step S21} . 
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On the other hand, upon receipt of the next power- 
up time notification and the power-down instruction 
in step S15 (step S32) , each of the computers 21, 
31, and 41 performs the process of allowing a 
margin at a received next power-up time then it is 
designed that the representative computer does not 
perform the process in step S14 (step S33) . 
Then, the next power-up time assigned a margin in 
step S14 or S33 is given to the supply control 
device (the supply control device 22 in the example 
shown in FIG. 7) of the computer, and the power- 
down instruction is issued (step S34) . Then, the 
shutdown process is performed (step S 35) . 
The supply control device 22 stores the received 
next power-up time in the memory, etc. (step S36) . 
Then, after a predetermined period (several 
minutes) such that the power cannot be turned off 
before the shutdown is completed (step S37) , the 
power-down process is performed on the computer 21 
(step S38) . The similar processes are performed on 
other supply control devices 32 and 42. 
When the processes are performed according to the 
defined example shown in FIG. 4A, the power is 
sequentially turned off in order from the computer 
41 finally to the computer 11. 



29 



The process associated with the power-up process 
performed when the next power-up date and time 
comes after the above mentioned power-down process 
is performed, and the power is turned off for each 
5 of the computers 11 through 41 is described below 
by referring to FIGS. 8 and 9. FIG. 8 is a 
flowchart for explanation of the power-up process 
in the normal operation. FIG. 9 is a flowchart for 
explanation of the power-up process in the abnormal 
10 condition (when the representative computer 11 is 
in an abnormal condition) . 

First, the power-up process in the normal operation 
is described by referring to FIG. 8. 

First, the supply control device 12 of the 
15 representative computer 11 starts turning on the 
computer 11 when the entered power-up date and time 
comes (step S41) . 

When the computer 11 is activated (step S42) , the 
power supply schedule management/control unit 11a 

20 reads the supply control target computer definition 
file 54, for example, shown in FIG. 4B (step S43) , 
and sequentially issues a power-up instruction to 
the supply control devices for each of the supply 
control target computers defined in the definition 

25 file 54 (step S45) . If the startup interval is set. 
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the process on the next supply control target 
computer is started after the startup interval 
(step S46) . If there is no more power-up target (NO 
in step S44), then the process terminates. The 
destination of the instruction in step S45 can be 
obtained by referring to the IP address of the 
supply control device of the supply control target 
computer definition file 54. 

Upon receipt of the power-up instruction by step 
S45, each of the supply control target computers of 
the supply control devices 22, 32, and 42 starts 
turning on its own computer (step S47) . Thus, each 
of the computers 21, 31, and 41 is activated 
(possibly at the startup interval) (step S48) . 
Next, the power-up process performed when an 
abnormal condition occurs is described below by 
referring to FIG. 9. 

When the entered power-up date and time comes, the 

supply control device 12 of the representative 
computer 11 first starts turning on the computer 11 
(step S41) . 

Assume that the computer 11 cannot be activated for 
any reason although the computer 11 can be normally 
activated. In this case, it is obvious that the 
processes in steps S43 through S46 are not 
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performed (as indicated by the big x mark shown in 
FIG. 9) . Therefore, the time passes with the power- 
up instruction to each of the supply control 
devices 22, 32, and 42 withdrawn. Then, if each of 
the supply control devices 22, 32, and 42 
determines that the power-up date and time entered 
in step S36 has come, then its own computer is 
turned on (step S49) . Thus, each of the computers 
21, 31, and 41 can be activated although the 
computer 11 is in an abnormal condition and the 
activation is realized a little after the original 
power-up time (delayed by the margin added in step 
S14 or S33) (step S48) . 

FIG. 10 is a general view of the above mentioned 
process flow of the case in which the definition 
shown in FIG. 4A is set. 

In FIG. 10, the definition of the schedule in the 
computer 11 is shown in FIG. 4A as described above. 
The supply control device 12 powers up the computer 
11 if the power-up date and time (6:00) notified 
and entered during power-down comes. Thus, the 
computer 11 activates the OS, and requests the 
supply control device 22 to perform the power-up 
process based on the definition shown in FIG. 4A. 
At the request, the supply control device 22 powers 
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up the computer 21. 

After the defined startup interval = 3 minutes, the 
computer 11 requests the supply control device 32 
to perform the power-up process. Furthermore, after 
5 another startup interval = 2 minutes, it requests 
the supply control device 42 to perform the power- 
up process. At the request, the supply control 
devices 32 and 42 power up the computers 31 and 41 
respectively. 

10 After the activation, the computers 11 through 41 
perform their respective processes. When the 'wait 
event for shutdown' is completed, they notify the 
computer 11 of the completion. In the example shown 
in FIG. 10, the computer 21 notifies the computer 

15 11 of the end of the database. 

The computer 11 starts the power-down process when 
the next power-down date and time comes and all 
computers notify the computer 11 that the 'wait 
event for shutdown' has been completed. 

20 In this case, the process of assigning a margin is 
performed by each of the computers 21, 31, and 41 
(that is, the process in step S14 shown in FIG. 7 
is not performed, but the process in step S33 is 
performed) . 

25 According to the definition shown in FIG. 4A, the 
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computer 11 first requests the computer 41 to 
perform the power-down process, and notifies the 
computer 41 of the next power-up date and time 
(6:05). The computer 41 notifies the supply control 
device 42 of the next power-up date and time (6:15) 
obtained by adding a predetermined margin (10 
minutes) to the power-up date and time (6:05), and 
simultaneously instructs it to perform the power- 
down process. After the defined startup interval = 
1 minute, the computer 11 requests the computers 31 
and 21 to perform the power-down process. The next 
power-up date and time given then is 6:03 for the 
computer 31, and 6:00 for the computer 21. 
The computer 31 notifies the supply control device 
32 of the next power-up date and time (6:13) 
obtained by adding a predetermined margin (10 
minutes) to the power-up date and time (6:03), and 
simultaneously instructs it to perform the power- 
down process. 

The computer 21 notifies the supply control device 
22 of the next power-up date and time (6:10) 
obtained by adding a predetermined margin (10 
minutes) to the power-up date and time (6:00), and 
simultaneously instructs it to perform the power- 
down process. 
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Normally, the supply control device 22 activates 
the computer 21 at a request from the computer 11 
sometime after the computer 11 is powered up at 
6:00 (after a period required for the startup 
5 process of the computer 11). If 6:10 comes without 
receipt of the request, the computer 21 is 
activated. 

FIG. 11 is a flowchart for explanation of another 
example of the power-down process in the system 

10 shown in FIG. 3. 

In FIG. 11, the processes similar to those shown in 
FIG. 7 are assigned the same step numbers. The 
processes in steps S31 and Sll shown in FIG. 7 are 
omitted in FIG. 11, but are also performed in FIG. 

15 11. As in the above mentioned processes, the 
computer whose power supply schedule is to be 
controlled is the computer 21 and the supply 
control device 22 for example. 

In FIG. 11, the explanation of steps S12 and S13 

20 are omitted. 

If there is a target of power-down (YES in step 
S13), the next power-up time obtained in step S12 
for the target computer 21 is assigned a small 
margin (10 minutes in this example) (step S51) . 

25 This process is the same as the process in step S14, 
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but is not assigned the same step numbers because, 
in this example, the process in step S33 is omitted. 
Next, the supply control device 22 of the target 
computer 21 is notified of, and sets, the next 
power-up date and time obtained by adding the 
margin in step S51 (step S52) . 

Then, a power-down instruction is issued to the 
target computer 21 (step S53) . Upon receipt of the 
power-down instruction (step S55) , the computer 21 
instructs the supply control device 22 to perform 
the power-down process (step S5 6) , and performs 
shutdown (step S35) . 

On the other hand, upon receipt of the notification 
in step S52, the supply control device 22 enters 
the next power-up date and time, and enters the 
standby state. Then, upon receipt of the power-down 
instruction in step S56, and after a time (several 
minutes) predetermined such that the power-down 
process cannot be performed before the completion 
of shutdown (step S37), the supply control device 
22 powers down the computer 21 (step S38) . 
Thus, in the present embodiment, the representative 
computer 11 instructs the supply control device of 
a control target computer to set the next power-up 
date and time. Thus, the function of the power 
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supply management units 21a, 31a, and 41a of the 
computers 21, 31, and 41 respectively can be the 
function of only performing the shutdown process 
after instructing its own supply control device to 
5 perform the power-down process, thereby simplifying 
the function of the power supply schedule in the 
computers other than the representative computer. 
FIG. 12 shows an example of the hardware 
configuration of a computer. 

10 A computer 80 shown in FIG. 12 comprises a CPU 81, 
memory 82, an input device 83, a display device 84, 
a storage device 85, a medium drive device 86, a 
network connection device 87, etc. These components 
are interconnected through a bus 88. The 

15 configuration shown in FIG. 12 is an example, and 
the present invention is not limited to this 
configuration . 

The CPU 81 is a central processing unit for 
controlling the entire computer 80. 

20 The memory 82 can be RAM, etc. for temporarily 
storing a program or data stored in the storage 
device 85 (or a portable storage medium 89) when 
the program is executed and data is updated, etc. 
The CPU 81 performs the above mentioned processes 

25 using the program/ data read to the memory 82. 
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The input device 83 can be, for example, a keyboard, 
a mouse, etc., and has the configuration with which 
the user can input data on the setting screen, etc. 
as shown in FIGS. 5 and 6. 

The display device 84 can be, for example, a 
display, etc., and displays the setting screen, etc. 
as shown in FIGS. 5 and 6. 

The storage device 85 can be, for example, a 
magnetic disk device, an optical disk device, a 
magneto-optic disk device, etc. and stores a 
program, data, etc. for realizing the supply 
control method for the above mentioned plurality of 
information processing devices. 

The medium drive device 8 6 reads the program/ data, 
etc. stored in the portable storage medium 89. The 
portable storage medium 89 can be, for example, an 
FD (flexible disk), CD-ROM, a DVD, a magneto- 
optical disk, etc. 

The network connection device 87 is connected to a 
network, and has the configuration for 
transmission/reception (notification, etc. of the 
above mentioned power-up date and time) of data to 
and from other computers. Furthermore, data can be 
transmitted/received to and from external 
information processing devices through an external 
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network (internet, etc.). 

FIG. 13 shows an example of a storage medium. 
As shown in FIG. 13, the above mentioned 
program/data stored in the portable storage medium 
89 can be loaded into the information processing 
device, stored in the memory 82, and is executed. 
The above mentioned program/data can be those 
stored in and downloaded from a storage device 92 
of a device 91 of an external information provider. 
In addition, the present invention can be 
configured as the above mentioned program itself. 
The present invention also can be configured as a 
transmission signal of the above mentioned 
program/ data, etc. for transmission through a 
network. 

As described above in detail, according to the 
supply control method for a plurality of 
information processing devices and the computer 
system using the method, and with the configuration 
in which a representative computer collectively 
manages/controls the automatic power ON/OFF 
schedule of the plurality of computers, computers 
can be successfully activated although a 
representative computer is in an abnoirmal condition. 
Furthermore, even if the clock is fast or slow, the 
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other computers can be powered up/down in a 
specified order. 

In addition, the power-down process can be 
performed when it is time to perform the power-down 
process on all computers, and the event in which 
the power-down process is performed during the 
operation can be avoided. If the startup/power-down 
times of each computer are related to one another, 
the basic startup/power-down times can be set, and 
the startup interval/power-down interval can be set, 
That is, it is not necessary to set or amend the 
startup/power-down times of each computer in the 
setting or amending process. 



